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A DCC server receives a CCR message sent by a DCC client

y

If at least two TTCs are included within a preset temporary VT
from current system time, the DCC server acquires a first TTC
and a second TTC

The DCC server modifies the temporary VT according to the first
TTC and the second TTC to obtain a modified VT

y

.
;

, .
.

The DCC server sends a CCA message to the DCC client

FIG 1
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A DCC server receives a CCR message sent by a DCC client

Y

If at least two TTCs are included within a preset temporary VT

from current system time, the DCC server acquires a first TTC
and a second TTC

Y

The DCC server selects any time between the first TTC and the
second TTC according to a random algorithm

The DCC server calculates a time span from the current system
time to the selected time

4

The DCC server modifies the temporary VT to be the obtained
calculated time span to obtain a modified VT

Y

The DCC server sends a CCA message to the DCC client

FIG. 2
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A DCC server receives a CCR message sent by a DCC client

4

The DCC server acquires all TTCs included within a preset
temporary VT from current system time

Y

303
The DCC server reports, to the data processing device, the |/

temporary VT and the TTC list including all the TTCs

Y

The DCC server receives the first TTC and the modified VT That
are fed back by the data processing device

\ 4

The DCC server sends a CCA message to the DCC client

FIG. 3
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A data processing device receives a TTC list and a preset
temporary VT that are sent by a DCC server

Y

402
If the TTC list includes at least two TTCs, the data processing |/

device acquires, from the TTC list, a first TTC which is the
earliest and a second TTC which is the second earliest

Y

The data processing device modifies the temporary VT according
to the first TTC and the second TTC to obtain a modified VT

y

The data processing device feeds back the first TTC and the
modified VT to the DCC server

FIG 4

/—— 501
A DCC server receives a CCR message sent by a DCC client

\ 4
502
If at least two TTCs are included within a preset VT from current

system time, the DCC server sends a CCA message to the DCC
client

\‘

FIG. 5
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601

A DCC client sends a CCR message to a DCC server

4 602
The DCC client receives a CCA message sent by the DCC server

Y

For each TTC within the VT from current system time, the DCC 603
client collects statistics on used service unit information before /’
the TTC and used service unit information after the TTC of a user
respectively

4 604

When the VT times out, the DCC client sends a CCR message to
the DCC server

FIG. 6
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METHOD AND RELATED DEVICE FOR
CONTROLLING SERVICE CHARGING

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of International Appli-
cation No. PCT/CN2011/073812, filed on May 9, 2011,
which are hereby incorporated by reference in their entireties.

FIELD OF THE INVENTION

Embodiments of the present invention relate to the field of
communications, and in particular, to a method and a related
device for controlling service charging.

BACKGROUND OF THE INVENTION

Currently, in a Diameter credit control (DCC, Diameter
Credit Control) protocol, a DCC client, such as a gateway
GPRS support node (GGSN, Gateway GPRS Support Node),
may send a credit control request (CCR, Credit Control
Request) message to a DCC server, such as an online charge
system (OCS, Online Charge System), to apply for a granted
service unit; the DCC server may feed back a credit control
answer (CCA, Credit Control Answer) message to the DCC
client to allocate the granted service unit.

The CCA message sent by the DCC server may carry a
validity time (VT, Validity Time) used for indicating the
validity of the granted service unit, and also used for indicat-
ing that the DCC client needs to send a CCR message within
the VT again.

In order to reasonably allocate limited network resources
and try to avoid network congestion due to applications for
the network resources by a large number of users at the same
time, an operator may divide into different time periods
according to use habits of the users, and arrange different
tariffs for the different time periods. Take a wireless Internet
access service for example, a period from 18:00t0 23:59in a
day tends to be an online peak, and data traffic in the network
is quite large, while data traffic from 0:00to 17:59 is relatively
small, so that the operator may arrange a tariff of “2 yuan/
MB?” for the period from 18:00 to 23:59, and arrange a tariff
of “0.5 yuan/MB” for the period from 0:00 to 17:59, where
0:00 and 18:00 are tariff time changes (TTC, Tariff Time
Change).

If'the operator arranges a TTC, a CCA message sent to the
DCC client by the DCC server may carry the TTC; the DCC
client collects statistics on a used service unit before the TTC
and aused service unit after the TTC respectively, and reports,
through a next CCR message, the used service unit to the
DCC server for charging.

However, in the current DCC protocol, a DCC server feeds
back a CCA message only after a CCR message sent by a
DCC client is received, and each CCA message carries one
TTC and a VT, so that if a tariff is switched in a high fre-
quency, for example, there are multiple tariff time changes in
a VT, the DCC client is capable of collecting statistics on the
used service unit merely according to the TTC carried in the
CCA message, and ignores other TTCs in the VT, which
therefore may lead to an error in statistical data, and affect the
accuracy of charging.

SUMMARY OF THE INVENTION

Embodiments of the present invention provide a method
and a related device for controlling service charging, which
are capable of effectively improving the accuracy of charging.
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An embodiment of the present invention provides a method
for controlling service charging, which includes: receiving,
by a Diameter credit control DCC server, a credit control
request CCR message sent by a DCC client;

if at least two tariff time changes TTCs are included in a
preset temporary validity time VT from current system time,
acquiring, by the DCC server and from the at least two TTCs,
afirst TTC which is the earliest and a second TTC which is the
second earliest; modifying, by the DCC server, the temporary
VT according to the first TTC and the second TTC to obtain
a modified VT, so that only the first TTC is included in the
modified VT from the current system time; and

sending, by the DCC server, a credit control answer CCA
message to the DCC client, where the CCA message includes
the first TTC and the modified VT.

An embodiment of the present invention further provides a
method for controlling service charging, which includes:

receiving, by a Diameter credit control DCC server, a credit
control request CCR message sent by a DCC client;

acquiring, by the DCC server, all tariff time changes TTCs
included within a preset temporary validity time VT from
current system time;

reporting, by the DCC server, the temporary VI anda TTC
list including all the TTCs, to a data processing device;

receiving, by the DCC server, a first TTC and a modified
VT that are fed back by the data processing device, where the
modified VT is the VT obtained by the data processing device
after modifying the temporary VT according to the first TTC
and a second TTC; the first TTC and the second TTC are two
TTCs which are relatively early within the preset temporary
VT from the current system time; and

sending, by the DCC server, a credit control answer CCA
message to the DCC client, where the CCA message includes
the first TTC and the modified VT.

An embodiment of the present invention further provides a
method for controlling service charging, which includes:
receiving, by a data processing device, a tariff time change
TTC list and a preset temporary validity time VT that are sent
by a DCC server;

ifthe TTC list includes at least two TTCs, acquiring, by the
data processing device and from the TTC list, a first TTC
which is the earliest and a second TTC which is the second
earliest;

modifying, by the data processing device, the temporary
VT according to the first TTC and the second TTC to obtain
a modified VT, so that only the first TTC is included in the
modified VT from current system time; and

feeding back, by the data processing device, the first TTC
and the modified VT to the DCC server.

An embodiment of the present invention further provides a
method for controlling service charging, which includes:

receiving, by a Diameter credit control DCC server, a credit
control request CCR message sent by a DCC client; and

if at least two tarift time changes TTCs are included within
a preset validity time VT from current system time, sending,
by the DCC server, a credit control answer CCA message to
the DCC client, where the CCA message includes the at least
two TTCs and the VT.

An embodiment of the present invention further provides a
method for controlling service charging, which includes:

sending, by a Diameter credit control DCC client, a credit
control request CCR message to a DCC server;

receiving, by the DCC client, a credit control answer CCA
message sent by the DCC server, where the CCA message
includes at least two TTCs and a preset VT;

for each TTC within the VT from current system time,
collecting, by the DCC client, statistics on used service unit
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information before the TTC and used service unit information
after the TTC of a user respectively; and

when the VT times out, sending, by the DCC client, a CCR
message to the DCC server, where the CCR message includes
used service unit information that is statistically obtained.

An embodiment of the present invention provides a DCC
server, which includes:

a reception unit, configure to receive a credit control
request CCR message sent by a DCC client;

an acquisition unit, configured to: when at least two tariff
time changes TTCs are included within a preset temporary
validity time VT from current system time, acquire, from the
at least two TTCs, a first TTC which is the earliest and a
second TTC which is the second earliest;

a modification unit, configured to modify the temporary
VT according to the first TTC and the second TTC to obtain
a modified VT, so that only the first TTC is included in the
modified VT from the current system time; and

a sending unit, configured to send a credit control answer
CCA message to the DCC client, where the CCA message
includes the first TTC and the modified VT.

An embodiment of the present invention further provides a
DCC server, which includes:

a message receiving unit, configure to receive a credit
control request CCR message sent by a DCC client;

an information acquiring unit, configured to acquire all
tariff time changes TTCs included within a preset temporary
validity time VT from current system time;

an information reporting unit, configured to report, to a
data processing device, the temporary VT and a TTC list
including all the TTCs;

an information receiving unit, configured to receive a first
TTC and a modified VT that are fed back by the data process-
ing device, where the modified VT is the VT obtained by the
data processing device after modifying the temporary VT
according to the first TTC and a second TTC;

the first TTC and the second TTC are two TTCs which are
relatively early within the preset temporary VT from the
current system time; and

a message sending unit, configured to send a credit control
answer CCA message to the DCC client, where the CCA
message includes the first TTC and the modified VT.

An embodiment of the present invention provides a data
processing device, which includes:

an information receiving unit, configured to receive a tariff
time change TTC list and a preset temporary validity time VT
that are sent by a DCC server;

a time change acquiring unit, configured to: when the TTC
list includes at least two TTCs, acquire, from the TTC list, a
first TTC which is the earliest and a second TTC which is the
second earliest;

an information modifying unit, configured to modify the
temporary VT according to the first TTC and the second TTC
to obtain a modified VT, so that only the first TTC is included
in the modified VT from current system time; an

an information sending unit, configured to feed back the
first TTC and the modified VT to the DCC server.

An embodiment of the present invention provides a DCC
server, which includes:

a request receiving unit, configure to receive a credit con-
trol request CCR message sent by a DCC client; and

an answer sending unit, configured to: when at least two
tariff time changes TTCs are included within a preset validity
time VT from current system time, send a credit control
answer CCA message to the DCC client, where the CCA
message includes the at least two TTCs and the VT.
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An embodiment of the present invention provides a DCC
client, which includes:

a request sending unit, configure to send a credit control
request CCR message to a DCC server;

an answer receiving unit, configured to receive a credit
control answer CCA message sent by the DCC server, where
the CCA message includes at least two TTCs and a preset V'T;

a statistics unit, configured to: for each TTC within the VT
from current system time, collect statistics on used service
unit information before the TTC and used service unit infor-
mation after the TTC of a user respectively; and

a charging request unit, configured to: when the VT times
out, send a CCR message to the DCC server, where the CCR
message includes the used service unit information that is
statistically obtained.

In the embodiments of the present invention, after a DCC
server receives a CCR message sent by a DCC client, if at
least two TTCs are included within a preset temporary VT
from current system time, the DCC server acquires, from the
TTCs, a first TTC which is the earliest and a second TTC
which is the second earliest, and modifies the temporary VT
according to the first TTC and the second TTC to obtain a
modified VT, so that only the first TTC is included in the
modified VT from the current system time, that is, the DCC
server dynamically adjusts the VT, so that only one TTC may
be included within each VT. Therefore, the DCC client is
prevented from ignoring the TTC in a performance of collect-
ing statistics on a used service unit, thereby effectively
improving the accuracy of charging.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram of an embodiment of a
method for controlling service charging of the present inven-
tion;

FIG. 2 is a schematic diagram of another embodiment of a
method for controlling service charging of the present inven-
tion;

FIG. 3 is a schematic diagram of another embodiment of a
method for controlling service charging of the present inven-
tion;

FIG. 4 is a schematic diagram of another embodiment of a
method for controlling service charging of the present inven-
tion;

FIG. 5 is a schematic diagram of another embodiment of a
method for controlling service charging of the present inven-
tion;

FIG. 6 is a schematic diagram of another embodiment of a
method for controlling service charging of the present inven-
tion;

FIG. 7 is a schematic diagram of a process of controlling
service charging of the present invention;

FIG. 8 is a schematic diagram of an embodiment of a DCC
server of the present invention;

FIG. 9 is a schematic diagram of another embodiment of a
DCC server of the present invention;

FIG. 10 is a schematic diagram of another embodiment of
a DCC server of the present invention;

FIG. 11 is a schematic diagram of another embodiment of
a DCC server of the present invention;

FIG. 12 is a schematic diagram of an embodiment of a data
processing device of the present invention; and

FIG. 13 is a schematic diagram of an embodiment of a
DCC client of the present invention.
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DETAILED DESCRIPTION OF THE
EMBODIMENTS

Embodiments of the present invention provide a method
and a related device for controlling service charging, which
are capable of improving the accuracy of charging.

Referring to FIG. 1, an embodiment of a method for con-
trolling service charging of the present invention includes the
following:

101: A DCC server receives a CCR message sent by a DCC
client.

In this embodiment, when requesting the DCC server to
allocate a granted service unit, the DCC client sends the CCR
message to the DCC server, where the CCR message may
carry arequested service unit (RSU, Requested Service Unit).

102: If at least two TTCs are included within a preset
temporary VT from current system time, the DCC server
acquires, from the at least two TTCs, a first TTC which is the
earliest and a second TTC which is the second earliest.

After receiving the CCR message sent by the DCC client,
the DCC server determines the current system time and
acquires the preset temporary VT, where the temporary VT is
generally 3600 seconds or 7200 seconds, and a specific
numerical value is related to an actual application and is not
limited here.

The DCC server judges the number of the TTCs included
within the preset temporary VT from the current system time.
If it is found that at least two TTCs are included, the DCC
server may acquire, from the at least two TTCs according to
a chronological sequence, the first TTC which is the earliest
and the second TTC which is the second earliest.

103: The DCC server modifies the temporary VT according
to the first TTC and the second TTC to obtain a modified V'T.

After acquiring the first TTC and the second TTC, the DCC
server may modify the temporary VT according to the first
TTC and the second TTC to obtain the modified VT, so that
only the first TTC is included in the modified VT from the
current system time.

104: The DCC server sends a CCA message to the DCC
client.

After obtaining the modified VT by modifying the tempo-
rary VT according to the first TTC and the second TTC, the
DCC server may send the CCA message to the DCC client,
where the CCA message may include the first TTC and the
modified VT, in addition, a granted service unit (GSU,
Granted Service Unit) allocated for a user may also be
included.

In this embodiment, after a DCC server receives a CCR
message sent by a DCC client, if at least two TTCs are
included within a preset temporary VT from current system
time, the DCC server acquires, from the TTCs, a first TTC
which is the earliest and a second TTC which is the second
earliest, and modifies the temporary VT according to the first
TTC and the second TTC to obtain a modified VT, so that only
the first TTC is included in the modified VT from the current
system time, that is, the DCC server dynamically adjusts the
VT, so that only one TTC is included within each VT. There-
fore, the DCC client is prevented from ignoring the TTC in a
performance of collecting statistics on a used service unit,
thereby effectively improving the accuracy of charging.

For convenience of understanding, a specific example is
used for illustrating the method for controlling service charg-
ing of the present invention below in detail. Referring to FIG.
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6

2, another embodiment of the method for controlling service
charging of the present invention includes the following:

201: A DCC server receives a CCR message sent by a DCC
client.

In this embodiment, when requesting an OCS to allocate a
granted service unit, a GGSN sends the CCR message to the
OCS, where the CCR message may carry an RSU.

The DCC server in this embodiment may be an OCS or
other similar charging systems;

the DCC client may be a GGSN or other similar network
elements.

In this embodiment, a case where merely the OCS and the
GGSN are used as the DCC server and the DCC client respec-
tively is taken as an example for illustrating.

202: If at least two TTCs are included within a preset
temporary VT from current system time, the DCC server
acquires, from the at least two TTCs, a first TTC which is the
earliest and a second TTC which is the second earliest.

After receiving the CCR message sent by the GGSN, the
OCS determines the current system time and acquires the
preset temporary VT, where the temporary VT is generally
3600 seconds or 7200 seconds, and the specific numerical
value is related to an actual application and is not limited here.

The OCS judges the number of the TTCs included within
the preset temporary VT from the current system time. If it is
found that at least two TTCs are included in the temporary
VT, the OCS may acquire, from the at least two TTCs accord-
ing to a chronological sequence, the first TTC which is the
earliest and the second TTC which is the second earliest.

In this embodiment, it is supposed that the current system
time is 9:30, and the temporary VT is set to be 7200 seconds,
the OCS may query for the number of the TTCs included
within the time period from 9:30 to 11:30. It should be noted
that, the OCS is locally preset with a list including all TTCs,
so that the OCS is capable of querying for the TTC in a certain
time period.

If'the OCS determines that three TTCs are included within
the time period from 9:30 to 11:30, which are 10:00, 10:30,
and 11:00 respectively, the OCS may acquire a first TTC (that
is, 10:00) which is the earliest and a second TTC (10:30)
which is the second earliest from the three TTCs according to
the chronological sequence.

It should be noted that, if the OCS determines that only one
TTC is included within the time period from 9:30 to 11:30,
the OCS may directly feeds back a CCA message to the
GGSN, where the CCA message includes the TTC and the
temporary VT. This process is similar to a process in the prior
art, and is not repeated here.

203: The DCC server selects any time between the first
TTC and the second TTC according to a random algorithm.

After determining the first TTC and the second TTC, the
OCS may select any time between the first TTC and the
second TTC according to the random algorithm.

For example, the first TTC is 10:00, and the second TTC is
10:30; the OCS may select any time between 10:00 and
10:30, such as 10:06, or 10:15, or 10:24, according to the
random algorithm.

The random algorithm in this embodiment may be imple-
mented by using a random function Rand () and may also be
implemented by using other manners, which is not limited
here.

In this embodiment and subsequent embodiments, the
OCS may select any time between the first TTC and the
second TTC according to the random algorithm. Understand-
ably, in an actual application, the OCS may also directly
select the second TTC as the selected time. In this way, at the
time ofthe second TTC a large number of CCR messages may
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be reported, which may cause network congestion. However,
in this way, the OCS does not need to invoke the random
algorithm, and to some extent, may decrease a processing
load on the OCS.

It should be noted that, the OCS may determine, according
to an actual situation, a manner to be used, for example, when
the OCS forecasts that a network at the time of the second
TTC is relatively idle, the OCS may directly select the second
TTC as the selected time; when determining that a load of the
OCS is relatively low, the OCS may select any time between
the first

TTC and the second TTC according to the random algo-
rithm. The specific selecting manner is not limited here.

204: The DCC server calculates a time span from the
current system time to the selected time.

After selecting the time, the OCS may calculate the time
span from the current system time to the selected time.

The current system time is 9:30, and the selected time is
supposed to be 10:06, then the time span is calculated to be
36*60=2160 seconds.

It should be noted that, an order of magnitude of time spent
in signaling transmitting between the GGSN and the OCS and
an order of magnitude of time spent in internal processing
performed by the OCS are all orders of millisecond, or even
orders of microsecond, so that impacts of the time are ignored
in this embodiment and the subsequent embodiments.

For example, the current system time in step 202 is 9:30,
the time spent in executing step 202 and step 203 by the OCS
is 10 milliseconds, so that in step 203 the current system time
may still be regarded as 9:30.

205: The DCC server modifies the temporary VT to be the
calculated time span to obtain a modified VT.

The OCS may modify the temporary VT by using the
calculated time span. By modifying the temporary VT to be
the calculated time span, the modified VT is obtained.

206: The DCC server sends a CCA message to the DCC
client.

After obtaining the modified VT, the OCS may send the
CCA message to the GGSN, where the CCA message may
include the aforementioned first TTC (10:00) and modified
VT (2160 seconds), and in addition, may also include a GSU
allocated to a user.

After the GGSN receives the CCA message, the GGSN
may acquire the first TTC and the modified VT, and may also
acquire the GSU at the same time, and then the GGSN may
start to collect statistics on a used service unit (USU, Used
Service Unit) of the user. Because the TTC is set, the GGSN
needs to collect statistics on USU1 before the first TTC and
USU2 after the first TTC.

In this embodiment, the time spent in signaling transmit-
ting between the GGSN and the OCS and the time spent in
internal processing of the OCS may be ignored, so that when
the GGSN receives the CCA message, the current system
time may still be regarded as 9:30; when the modified VT
times out, that is, when the system time reaches 10:06, the
GGSN sends the CCR message to the OCS again, where the
CCR message carries USU1 and the USU2 that are statisti-
cally obtained, and may also carry the RSU at the same time.

When receiving the CCR message sent by the GGSN,
according to USU1 and USU2 in the CCR message, the OCS
may perform charging in accordance with preset different
tariffs.

Simultaneously, the operation of step 201 to step 206 may
be performed, and details are not repeated here.

In this embodiment, after an OCS receives a CCR message
sent by a GGSN, if at least two TTCs are included within a
preset temporary VT from current system time, the OCS
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acquires, from the TTCs, a first TTC which is the earliest and
a second TTC which is the second earliest, and modifies the
temporary VT according to the first TTC and the second TTC
to obtain a modified VT, so that only the first TTC is included
in the modified VT from the current system time, that is, the
OCS dynamically adjusts the VT, so that only one TTC is
included within each VT. Therefore, the GGSN is prevented
from ignoring the TTC in a performance of collecting statis-
tics on the used service unit, thereby effectively improving
the accuracy of charging.

Inthe above embodiments, the OCS may perform dynamic
adjustment on the VT locally. In an actual application, an
independent data processing device may also perform
dynamic adjustment on the VT. By interacting with the data
processing device, the OCS obtains the modified VT and the
first TTC. Reference may be made to FIG. 3 for details.
Another embodiment of the method for controlling service
charging of the present invention includes the following:

301: A DCC server receives a CCR message sent by a DCC
client.

In this embodiment, step 301 may be similar to step 101 in
the aforementioned embodiment illustrated by FIG. 1, or
similar to step 201 in the embodiment illustrated by FIG. 2,
which is not specifically repeated here.

The DCC server in this embodiment may be an OCS or
other similar charging systems; the DCC client may be a
GGSN or other similar network elements.

In this embodiment, a case where merely the OCS and the
GGSN are used as the DCC server and the DCC client respec-
tively is taken as an example for illustrating.

302: The DCC server acquires all tariff time changes TTCs
included within a preset temporary VT from current system
time.

After receiving the CCR message sent from the GGSN, the
OCS determines the current system time and acquires the
preset temporary VT, where the temporary VT is generally
3600 seconds or 7200 seconds, and the specific numerical
value is related to an actual application and is not limited here.

The OCS is locally preset with a list including all TTCs, so
that the OCS is capable of acquiring all the TTCs included
within the preset temporary VT from the current system time.

303: The DCC server reports, to the data processing device,
the temporary VT and the TTC list including all the TTCs.

The OCS determines all the TTCs included within the
preset temporary VT from the current system time, and may
report, to the data processing device, the temporary VT and
the TTC list including the TTCs.

The data processing device in this embodiment may be an
independent server or other network elements having a com-
puting processing function, which is not specifically limited
here.

304: The DCC server receives the first TTC and the modi-
fied VT that are fed back by the data processing device.

In this embodiment, after sending the temporary VT and
the TTC list to the data processing device, the OCS is capable
of receiving the first TTC and the modified VT from the data
processing device, where the modified VT is the VT obtained
by the data processing device after modifying the temporary
VT according to the first TTC and a second TTC; the first TTC
and the second TTC are two TTCs which are relatively early
within the preset temporary VT from the current system time.

305: The DCC server sends a credit control answer CCA
message to the DCC client.

In this embodiment, step 305 may be similar to step 104 in
the aforementioned embodiment illustrated by FIG. 1, or
similar to step 206 in the embodiment illustrated by FIG. 2,
which is not specifically repeated here.
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In this embodiment, after receiving a CCR message sent by
a GGSN, an OCS may acquire TTCs included within a preset
temporary VT from current system time, and send the tem-
porary VT and the TTCs to a data processing device. After
receiving a first TTC and a modified VT from the data pro-
cessing device, the OCS may send a CCA message to the
GGSN. Because only the first TTC is included in the modified
VT from the current system time, that is, only one TTC may
be included in each VT, the GGSN is prevented from ignoring
the TTC in a performance of collecting statistics on the used
service unit, thereby effectively improving the accuracy of
charging.

The above illustrates the method for controlling service
charging of the present invention from the perspective of a
DCC server, while the following performs illustration from
the perspective of a data processing device. Referring to FIG.
4, another embodiment of the method for controlling service
charging of the present invention includes the following:

401: A data processing device receives a TTC list and a
preset temporary VT that are sent by a DCC server.

When an OCS receives the CCR message from a GGSN,
the OCS may send the TTC list and the preset temporary VT
to the data processing device.

The DCC server in this embodiment may be an OCS or
other similar charging systems; the DCC client may be a
GGSN or other similar network elements.

In this embodiment, a case where merely the OCS and the
GGSN are used as the DCC server and the DCC client respec-
tively is taken as an example for illustrating.

402: If the TTC list includes at least two TTCs, the data
processing device acquires, from the TTC list, a first TTC
which is the earliest and a second TTC which is the second
earliest.

In this embodiment, the TTC list includes all TTCs
included within the preset temporary VT from the current
system time. If the data processing device determines that at
least two TTCs are included in the TTC list, the data process-
ing device may acquire, from the TTC list, the first TTC
which is the earliest and the second TTC which is the second
earliest.

403: The data processing device modifies the temporary
VT according to the first TTC and the second TTC to obtain
a modified VT.

In this embodiment, step 403 may be similar to the content
described in step 203 to step 205 in the aforementioned
embodiment illustrated by FIG. 2, which is not specifically
repeated here.

404: The data processing device feeds back the first TTC
and the modified VT to the OCS.

After determining the first TTC and the modified VT, the
data processing device may feed back the first TTC and the
modified VT to the OCS.

In this embodiment, a data processing device may modify
atemporary VT according to a first TTC and a second TTC to
obtain a modified VT, so that only the first TTC is included in
the modified VT from current system time, and the first TTC
and the modified VT may be sent to an OCS, that is, the data
processing device dynamically adjusts the VT, so that only
one TTC may be included in each VT. Therefore, a GGSN is
prevented from ignoring the TTC in a performance of collect-
ing statistics on the used service unit, thereby effectively
improving the accuracy of charging.

In each of the above embodiments, only one TTC is
included in a CCA sent to a DCC client by a DCC server at
every time, in this way, technical solutions of the present
invention are enabled as far as not to modify the content of a
DCC protocol. In an actual application, the DCC protocol
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10
may also be modified appropriately, so that multiple TTCs are
included in the CCA sent to the DCC client by the DCC
server. Referring to FIG. 5, another embodiment of the
method for controlling service charging of the present inven-
tion includes the following:

501: A DCC server receives a CCR message sent by a DCC
client.

In this embodiment, step 501 may be similar to step 101 in
the aforementioned embodiment illustrated by FIG. 1, or
similar to step 201 in the embodiment illustrated by FIG. 2,
which is not specifically repeated here.

The DCC server in this embodiment may be an OCS or
other similar charging systems; the DCC client may be a
GGSN or other similar network elements.

In this embodiment, a case where merely the OCS and the
GGSN are used as the DCC server and the DCC client respec-
tively is taken as an example for illustrating.

502: If at least two TTCs are included within a preset VT
from current system time, the DCC server sends a CCA
message to the DCC client.

In this embodiment, if the OCS determines that at least two
TTCs are included within the preset VT from the current
system time, the OCS may send the CCA message to the
GGSN, where the CCA message includes the VT and the at
least two TTCs.

In this embodiment, after receiving a CCR message sent by
a GGSN, an OCS may acquire TTCs included within a preset
VT from current system time, and send the VT and the TTCs
to the GGSN through a CCA message, so that the GGSN is
prevented from ignoring the TTC in a performance of collect-
ing statistics on the used service unit, thereby effectively
improving the accuracy of charging.

Because the DCC protocol is modified, the following per-
forms illustration from the perspective of a DCC client.
Referring to FIG. 6, another embodiment of the method for
controlling service charging of the present invention includes
the following:

601: A DCC client sends a CCR message to a DCC server.

In this embodiment, when requesting an OCS to allocate a
granted service unit, a GGSN sends a CCR message to the
OCS, where the CCR message may carry an RSU.

The DCC server in this embodiment may be the OCS or
other similar charging systems; the DCC client may be the
GGSN or other similar network elements.

In this embodiment, a case where merely the OCS and the
GGSN are used as the DCC server and the DCC client respec-
tively is taken as an example for illustrating.

602: The DCC client receives a CCA message sent by the
DCC server.

The GGSN may receive the CCA message from the OCS,
where the CCA message includes at least two TTCs and a
preset VT.

603: For each TTC within the VT from current system time,
the DCC client collects statistics on used service unit infor-
mation before the TTC and used service unit information after
the TTC of a user respectively.

Because multiple TTCs are included in the CCA message,
for each TTC within the VT from the current system time, the
GGSN collects statistics on the used service unit information
before the TTC and the used service unit information after the
TTC of the user respectively.

It should be noted that, if N TTCs are included in the CCA
message, the GGSN may totally statistically obtain N+1
pieces of used service unit information, for example, the CCA
message includes three TTCs, which are 10:00, 10:30, and
11:00 respectively, then the used service unit information
statistically obtained by the GGSN is: used service unit infor-
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mation USU1 which is before 10:00, used service unit infor-
mation USU2 0f 10:00 to 10:29, used service unit information
USU3 of 10:30 to 10:59, and used service unit information
USU4 after 11:00.

604: When the VT times out, the DCC client sends a CCR
message to the DCC server.

When the VT times out, the GGSN may send the CCR
message to the OCS, where the CCR message may include
the used service unit information statistically obtained in step
603, and may further include the RSU.

In this embodiment, a CCA message sent to a GGSN by an
OCS may include multiple TTCs; the GGSN may, for each
TTC, respectively collect statistics on used service unit infor-
mation before the TTC and used service unit information after
the TTC of a user, so that the GGSN is prevented from
ignoring the TTC in the performance of collecting statistics
on the used service unit, thereby effectively improving the
accuracy of charging.

For convenience of understanding, a specific example is
used below for illustrating. Referring to FIG. 7, a process of
controlling service charging of the present invention includes
the following:

701: A GGSN sends a CCR message to an OCS at 9:30:00.

The CCR message includes an update parameter Update
and an RSU.

702: The OCS performs parameter modification.

After receiving the CCR message sent by the GGSN, the
OCS determines current system time 9:30:00, and acquires a
preset temporary VT, which is 7200 seconds in this embodi-
ment.

The OCS judges the number of the TTCs included within
7200 seconds from 9:30:00. It is supposed that two TTCs are
included, which are 10:00:00 and 11:00:00 respectively.

And then, the OCS may select any time between 10:00:00
and 11:00:00 according to a random algorithm. In this
embodiment, the selected time is 10:06:00. According to the
current system time 9:30:00 and the selected time 10:06:00,
the OCS may determine that a time span is 2160 seconds, and
then modify the VT to be 2160 seconds.

703: The OCS sends a CCA message to the GGSN.

The CCA message includes the update parameter Update,
GSU, TTC and VT, where the TTC is 10:00:00, and the VT is
2160 seconds.

704: The GGSN starts collecting statistics.

The GGSN collects statistics on used service unit USU1
before 10:00:00 and used service unit USU2 after 10:00:00
respectively.

705: The GGSN sends a CCR message to the OCS.

When system time reaches 10:06:00, the VT times out, and
then the GGSN sends the CCR message to the OCS, where
the CCR message includes the update parameter Update,
RSU, USU1 and USU2.

706: The OCS performs charging and parameter modifica-
tion.

The OCS performs charging according to USU1, USU2,
and different tariffs. Simultaneously, the OCS may perform
parameter modification again.

The OCS determines the current system time 10:06:00, and
acquires the preset temporary VT, which is 7200 seconds in
this embodiment.

The OCS judges the number of the TTCs included within
7200 seconds from 10:06:00. It is supposed that one TTC is
included, which is 11:00:00.

And then, the OCS may determine that the VT is 7200
seconds, and the TTC is 11:00:00.
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707: The OCS sends a CCA message to the GGSN.

The CCA message includes the update parameter Update,
GSU, TTC and VT, where the TTC is 11:00:00, and the VT is
7200 seconds.

708: The GGSN starts collecting statistics.

The GGSN collects statistics on the used service unit
USU1 before 11:00:00 and the used service unit USU2 after
11:00:00 respectively.

709: The GGSN sends a CCR message to the OCS.

When the system time reaches 12:06:00, the VT times out,
and then the GGSN sends the CCR message to the OCS,
where the CCR message includes the update parameter
Update, RSU, USU1 and USU2.

710: The OCS performs charging and parameter modifica-
tion.

The OCS performs charging according to USU1, USU2,
and different tariffs.

The above introduces the method for controlling service
charging of the present invention, while the following intro-
duces embodiments of devices of the present invention.
Referring to FIG. 8, an embodiment of a DCC server of the
present invention includes:

a reception unit 801, configure to receive a credit control
request CCR message sent by a DCC client;

an acquisition unit 802, configured to: when at least two
tariff time changes TTCs are included within a preset tempo-
rary validity time VT from current system time, acquire, from
the at least two TTCs, a first TTC which is the earliest and a
second TTC which is the second earliest;

a modification unit 803, configured to modify the tempo-
rary VT according to the first TTC and the second TTC to
obtain a modified VT, so that only the first TTC is included in
the modified VT from the current system time; and

a sending unit 804, configured to send a credit control
answer CCA message to the DCC client, where the CCA
message includes the first TTC and the modified VT.

Referring to FIG. 9, another embodiment of the DCC
server of the present invention includes:

a reception unit 901, configure to receive a credit control
request CCR message sent by a DCC client;

an acquisition unit 902, configured to: when at least two
tariff time changes TTCs are included within a preset tempo-
rary validity time VT from current system time, acquire, from
the at least two TTCs, a first TTC which is the earliest and a
second TTC which is the second earliest;

a modification unit 903, configured to modify the tempo-
rary VT according to the first TTC and the second TTC to
obtain a modified VT, so that only the first TTC is included in
the modified VT from the current system time; and

a sending unit 904, configured to send a credit control
answer CCA message to the DCC client, where the CCA
message includes the first TTC and the modified VT.

The modification unit 903 in this embodiment may further
include:

a selecting module 9031, configured to select any time
between the first TTC and the second TTC according to a
random algorithm;

a calculation module 9032, configured to calculate a time
span from the current system time to the selected time; and

a modification module 9033, configured to modify the
temporary VT to be the calculated time span to obtain the
modified VT.

The DCC server in this embodiment may further include:

a charging unit 905, configured to receive the CCR mes-
sage including first used service unit information and second
used service unit information that are sent by the DCC client,
where the first used service unit information is used service
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unit information before the first TTC of a user, the second
used service unit information is used service unit information
after the first TTC of the user; and perform charging accord-
ing to the first used service unit information, the second used
service unit information, and preset tariffs.

For convenience of understanding, through a specific
application scenario, the DCC server in this embodiment is
illustrated below:

In this embodiment, when requesting the DCC server to
allocate a granted service unit, the DCC client sends a CCR
message to the reception unit 901, where the CCR message
may carry an RSU.

The DCC server in this embodiment may be an OCS or
other similar charging systems; the DCC client may be a
GGSN or other similar network elements.

In this embodiment, a case where merely the OCS and the
GGSN are respectively used as the DCC server and the DCC
client is taken as an example for illustrating.

After the reception unit 901 receives the CCR message sent
by the GGSN, the acquisition unit 902 may determine the
current system time and acquire the preset temporary VT,
where the temporary VT is generally 3600 seconds or 7200
seconds, and the specific numerical value is related to an
actual application and is not limited here.

The acquisition unit 902 judges the number of the TTCs
included within the preset temporary VT from the current
system time. If it is found that at least two TTCs are included,
the acquisition unit 902 may acquire, from the at least two
TTCs according to a chronological sequence, the first TTC
which is the earliest and the second TTC which is the second
earliest.

After the acquisition unit 902 determines the first TTC and
the second TTC, the selecting module 9031 may select any
time between the first TTC and the second TTC according to
the random algorithm.

It should be noted that, the random algorithm in this
embodiment may be implemented by using a random func-
tion Rand (), and may also be implemented by using other
manners, which is not limited here.

After the selecting module 9031 selects the time, the cal-
culation module 9032 may calculate a time span from the
current system time to the selected time.

It should be noted that, an order of magnitude of time spent
in signaling transmitting between the GGSN and the OCS and
an order of magnitude of time spent in internal processing
performed by the OCS are all orders of millisecond, or even
orders of microsecond, so that impacts of the time are ignored
in this embodiment and the subsequent embodiments.

The modification module 9033 may modify the temporary
VT by using the calculated time span. By modifying the
temporary VT to be the calculated time span, the modified VT
is obtained.

After the modification module 9033 obtains the modified
VT, the sending unit 904 may send the CCA message to the
GGSN, where the CCA message may include the aforemen-
tioned first TTC and modified VT, and in addition, may also
include a GSU allocated to the user.

In this embodiment, after the reception unit 901 receives a
CCR message sent by a GGSN, if at least two TTCs are
included within a preset temporary VT from current system
time, the acquisition unit 902 acquires, from the TTCs, a first
TTC which is the earliest and a second TTC which is the
second earliest, and the modification unit 903 modifies the
temporary VT according to the first TTC and the second TTC
to obtain a modified VT, so that only the first TTC is included
in the modified VT from the current system time, that is, the
modification unit 903 dynamically adjusts the VT, so that
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only one TTC may be included within each VT. Therefore, the
GGSN is prevented from ignoring the TTC in a performance
of collecting statistics on the used service unit, thereby effec-
tively improving the accuracy of charging.

Referring to FIG. 10, another embodiment of the DCC
server of the present invention includes:

amessage receiving unit 1001, configure to receive a credit
control request CCR message sent by a DCC client;

an information acquiring unit 1002, configured to acquire
all tariff time changes TTCs included within a preset tempo-
rary validity time VT from current system time;

an information reporting unit 1003, configured to report, to
a data processing device, the temporary VT and a TTC list
including all the TTCs;

an information receiving unit 1004, configured to receive a
first TTC and a modified VT that are fed back by the data
processing device, where the modified VT is the VT obtained
by the data processing device after modifying the temporary
VT according to the first TTC and a second TTC; the first TTC
and the second TTC are two TTCs which are relatively early
within the preset temporary VT from the current system time;
and

a message sending unit 1005, configured to send a credit
control answer CCA message to the DCC client, where the
CCA message includes the first TTC and the modified VT.

For convenience of understanding, through a specific
application scenario, the DCC server in this embodiment is
illustrated below:

In this embodiment, when requesting the DCC server to
allocate a granted service unit, the DCC client sends a CCR
message to the message receiving unit 1001, where the CCR
message may carry an RSU.

The DCC server in this embodiment may be an OCS or
other similar charging systems; the DCC client may be a
GGSN or other similar network elements.

In this embodiment, a case where merely the OCS and the
GGSN are used as the DCC server and the DCC client respec-
tively is taken as an example for illustrating.

After the message receiving unit 1001 receives the CCR
message sent by the GGSN, the information acquiring unit
1002 determines the current system time and acquires the
preset temporary VT, where the temporary VT is generally
3600 seconds or 7200 seconds, and a specific numerical value
is related to an actual application and is not limited here.

The OCS is locally preset with a list including all TTCs, so
that the information acquiring unit 1002 is capable of acquir-
ing all the TTCs included within the preset temporary VT
from the current system time.

The information acquiring unit 1002 determines all the
TTCs included within the preset temporary VT from the
current system time, so that the information reporting unit
1003 may report, to the data processing device, the temporary
VT and the TTC list including the TTCs.

The data processing device in this embodiment may be an
independent server or other network elements having a com-
puting processing function, which is not specifically limited
here.

After the information reporting unit 1003 sends a tempo-
rary VT and a TTC list to the data processing device, the
information receiving unit 1004 is capable of receiving a first
TTC and a modified VT from the data processing device,
where the modified VT is the VT obtained by the data pro-
cessing device after moditying the temporary VT according
to the first TTC and a second TTC; the first TTC and the
second TTC are two TTCs which are relatively early within
the preset temporary VT from the current system time.
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And then, the message sending unit 1005 may send the
CCA message to the GGSN, where the CCA message may
include the aforementioned first TTC and modified VT, and in
addition, may also include a GSU allocated to the user.

In this embodiment, after the message receiving unit 1001
receives a CCR message sent by a GGSN, the information
acquiring unit is capable of acquiring all TTCs included
within a preset temporary VT from current system time. The
information reporting unit 1003 sends the temporary VT and
the TTCs to a data processing device. After the information
receiving unit 1004 receives a first TTC and a modified VT
from the data processing device, the message sending unit
1005 may send a CCA message to the GGSN. Because only
the first TTC is included in the modified VT from the current
system time, that is, only one TTC may be included in each
VT, the GGSN may be prevented from ignoring the TTC in a
performance of collecting statistics on the used service unit,
thereby effectively improving the accuracy of charging.

Referring to FIG. 11, another embodiment of the DCC
server of the present invention includes:

a request receiving unit 1101, configure to receive a credit
control request CCR message sent by a DCC client; and

an answer sending unit 1102, configured to: when at least
two tariff time changes TTCs are included within a preset
validity time VT from current system time, send a credit
control answer CCA message to the DCC client, where the
CCA message includes the at least two TTCs and the VT.

For convenience of understanding, through a specific
application scenario, the DCC server in this embodiment is
illustrated below:

In this embodiment, when requesting the DCC server to
allocate a granted service unit, the DCC client sends a CCR
message to the request receiving unit 1101, where the CCR
message may carry an RSU.

The DCC server in this embodiment may be an OCS or
other similar charging systems; the DCC client may be a
GGSN or other similar network elements.

In this embodiment, a case where merely the OCS and the
GGSN are used as the DCC server and the DCC client respec-
tively is taken as an example for illustrating.

In this embodiment, if the answer sending unit 1102 judges
that at least two TTCs are included within the preset VT from
the current system time, the answer sending unit 1102 may
send the CCA message to the GGSN, where the CCA mes-
sage includes the VT and the at least two TTCs.

In this embodiment, after the request receiving unit 1101
receives a CCR message sent by a GGSN, the answer sending
unit 1102 may acquire TTCs included within a preset VT
from current system time, and send the VT and the TTCs to
the GGSN through a CCA message, so that the GGSN is
prevented from ignoring the TTC in a performance of collect-
ing statistics on the used service unit, thereby effectively
improving the accuracy of charging.

Referring to FIG. 12, an embodiment of a data processing
device of the present invention includes:

an information receiving unit 1201, configured to receive a
tariff time change TTC list and a preset temporary validity
time VT that are sent by a DCC server;

atime change acquiring unit 1202, configured to: when the
TTC list includes at least two

TTCs, acquire, from the TTC list, a first TTC which is the
earliest and a second TTC which is the second earliest;

an information modifying unit 1203, configured to modify
the temporary VT according to the first TTC and the second
TTC to obtain a modified VT, so that only the first TTC is
included in the modified VT from current system time; and
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an information sending unit 1204, configured to feed back
the first TTC and the modified VT to the DCC server.

For convenience of understanding, through a specific
application scenario, the data processing device in this
embodiment is illustrated below:

When an OCS receives the CCR message from a GGSN,
the OCS may send the TTC list and the preset temporary VT
to the data processing device, so that the information receiv-
ing unit 1201 may receive the tariff time change TTC list and
the preset temporary validity time VT that are sent by the
OCS.

The DCC server in this embodiment may be an OCS or
other similar charging systems; the DCC client may be a
GGSN or other similar network elements.

In this embodiment, a case where merely the OCS and the
GGSN are used as the DCC server and the DCC client respec-
tively is taken as an example for illustrating.

The TTC list includes all TTCs included within the preset
temporary VT from the current system time. If the time
change acquiring unit 1202 determines that at least two TTCs
are included in the TTC list, the time change acquiring unit
1202 may acquire, from the TTC list, the first TTC which is
the earliest and the second TTC which is the second earliest.

The information modifying unit 1203 may modify the tem-
porary VT according to the first TTC and the second TTC to
obtain the modified VT, so that only the first TTC is included
in the modified VT from the current system time.

After the information modifying unit 1203 determines the
first TTC and the modified VT, the information sending unit
1204 may feed back the first TTC and the modified VT to the
OCS.

In this embodiment, the information modifying unit 1203
may modify a temporary VT according to a first TTC and a
second TTCto obtain a modified VT, so that only the first TTC
is included in the modified VT from current system time, and
the information sending unit 1204 may send the first TTC and
the modified VT to an OCS, that is, a data processing device
dynamically adjusts the VT, so that only one TTC may be
included in each VT. Therefore, a GGSN is prevented from
ignoring the TTC in a performance of collecting statistics on
the used service unit, thereby effectively improving the accu-
racy of charging.

Referring to FIG. 13, an embodiment of a DCC client of the
present invention includes: a request sending unit 1301, con-
figure to send a credit control request CCR message to a DCC
server;

an answer receiving unit 1302, configured to receive a
credit control answer CCA message sent by the DCC server,
where the CCA message includes at least two TTCs and a
preset VT

a statistics unit 1303, configured to: for each TTC within
the VT from current system time, collect statistics on used
service unit information before the TTC and used service unit
information after the TTC of a user respectively; and

a charging request unit 1304, configured to: when the VT
times out, send the CCR message to the DCC server, where
the CCR message includes the used service unit information
that is statistically obtained.

For convenience of understanding, through a specific
application scenario, the DCC client in this embodiment is
illustrated below:

In this embodiment, when the DCC client requests the
DCC server to allocate a granted service unit, the request
sending unit 1301 sends the CCR message to the DCC server,
where the CCR message may carry an RSU.
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The DCC server in this embodiment may be an OCS or
other similar charging systems; the DCC client may be a
GGSN or other similar network elements.
In this embodiment, a case where merely the OCS and the
GGSN are used as the DCC server and the DCC client respec-
tively is taken as an example for illustrating.
The answer receiving unit 1302 may receive the CCA
message from the OCS, where the CCA message includes at
least two TTCs and the preset VT.
Because multiple TTCs are included in the CCA message,
for each TTC within the VT from the current system time, the
statistics unit 1303 collects statistics on the used service unit
information before the TTC and the used service unit infor-
mation after the TTC of the user respectively.
It should be noted that, if N TTCs are included in the CCA
message, the statistics unit 1303 may totally statistically
obtain N+1 pieces of used service unit information, for
example, the CCA message includes three TTCs, which are
10:00, 10:30, and 11:00 respectively, then used service unit
information statically obtained by the statistics unit 1303 is:
used service unit information USU1 before 10:00, used ser-
vice unit information USU2 from 10:00to 10:29, used service
unit information USU3 from 10:30 to 10:59, and used service
unit information USU4 after 11:00.
When the VT times out, the charging request unit 1304 may
send the CCR message to the OCS, where the CCR message
may include the used service unit information statically
obtained by the statistics unit 1303, and may also include an
RSU.
In this embodiment, a CCA message sent to the request
sending unit 1301 by an OCS may include multiple TTCs; the
statistics unit 1303 may, for each TTC, respectively collect
statistics on used service unit information before the TTC and
used service unit information after the TTC of a user, so that
a GGSN is prevented from ignoring the TTC in the perfor-
mance of collecting statistics on the used service unit, thereby
effectively improving the accuracy of charging.
Persons skilled in the art may understand that all or part of
the steps of the method according to the embodiments of the
present invention may be implemented by a program instruct-
ing relevant hardware. The program may be stored in a com-
puter readable storage medium, such as a read-only memory,
a magnetic disk, or an optical disk.
The above introduces the method and related device for
controlling service charging of the present invention in detail.
Persons skilled in the art may make variations and modifica-
tions to the present invention in terms of the specific imple-
mentations and application scopes according to the ideas of
the embodiments of the present invention. Therefore, the
specification shall not be construed as a limit to the present
invention.
What is claimed is:
1. A method for controlling service charging, comprising:
receiving, by a Diameter credit control DCC server, a credit
control request CCR message sent by a DCC client;
if at least two tariff time changes TTCs are comprised in a
preset temporary validity time VT from current system
time, acquiring, by the DCC server and from the at least
two TTCs, a first TTC which is the earliest and a second
TTC which is the second earliest;

modifying, by the DCC server, the temporary VT accord-
ing to the first TTC and the second TTC to obtain a
modified VT, so that only the first TTC is comprised in
the modified VT from the current system time; and

sending, by the DCC server, a credit control answer CCA
message to the DCC client, wherein the CCA message
comprises the first TTC and the modified VT.
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2. The method according to claim 1, wherein the modify-
ing, by the DCC server, the temporary VT according to the
first TTC and the second TTC to obtain the modified VT
comprises: selecting, by the DCC server, any time between
the first TTC and the second TTC according to a random
algorithm;

calculating, by the DCC server, a time span from the cur-

rent system time to the selected time; and

modifying, by the DCC server, the temporary VT to be the

calculated time span to obtain the modified VT.

3. The method according to claim 1, wherein after the
sending, by the DCC server, the credit control answer CCA
message to the DCC client, the method comprises: receiving,
by the DCC server, a CCR message comprising first used
service unit information and second used service unit infor-
mation that are sent by the DCC client, wherein the first used
service unit information is used service unit information
before the first TTC of a user, and the second used service unit
information is used service unit information after the first
TTC of the user; and

performing, by the DCC server, charging according to first

used service unit information, the second used service
unit information, and preset tariffs.
4. A method for controlling service charging, comprising:
receiving, by a Diameter credit control DCC server, a credit
control request CCR message sent by a DCC client;

acquiring, by the DCC server, all tariff time changes TTCs
comprised within a preset temporary validity time VT
from current system time;
reporting, by the DCC server, the temporary VI anda TTC
list comprising all the TTCs, to a data processing device;

receiving, by the DCC server, a first TTC and a modified
VT that are fed back by the data processing device,
wherein the modified VT is the VT obtained by the data
processing device after moditying the temporary VT
according to the first TTC and a second TTC; the first
TTC and the second TTC are two TTCs which are within
the preset temporary VT from the current system time;
and

sending, by the DCC server, a credit control answer CCA

message to the DCC client, wherein the CCA message
comprises the first TTC and the modified VT.

5. A method for controlling service charging, comprising:
receiving, by a data processing device, a tariff time change
TTC list and a preset temporary validity time VT that are sent
by a DCC server;

if the TTC list comprises at least two TTCs, acquiring, by

the data processing device and from the TTC list, a first
TTC which is the earliest and a second TTC which is the
second earliest;
modifying, by the data processing device, the temporary
VT according to the first TTC and the second TTC to
obtain a modified VT, so that only the first TTC is com-
prised in the modified VT from current system time; and

feeding back, by the data processing device, the first TTC
and the modified VT to the DCC server.
6. The method according to claim 5, wherein the modify-
ing, by the data processing device, the temporary VT accord-
ing to the first TTC and the second TTC to obtain the modified
VT comprises: selecting, by the data processing device, any
time between the first TTC and the second TTC according to
a random algorithm;
calculating, by the data processing device, atime span from
the current system time to the selected time; and

modifying, by the data processing device, the temporary
VT to be the calculated time span to obtain the modified
VT.
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7. A method for controlling service charging, comprising:

receiving, by a Diameter credit control DCC server, a credit
control request CCR message sent by a DCC client; and

if at least two tariff time changes TTCs are comprised
within a preset validity time VT from current system
time, sending, by the DCC server, a credit control
answer CCA message to the DCC client, wherein the
CCA message comprises the at least two TTCs and the
VT.

8. A method for controlling service charging, comprising:

sending, by a Diameter credit control DCC client, a credit
control request CCR message to a DCC server;

receiving, by the DCC client, a credit control answer CCA
message sent by the DCC server, wherein the CCA
message comprises at least two TTCs and a preset VT;

for each TTC within the VT from current system time,
collecting, by the DCC client, statistics on used service
unit information before the TTC and used service unit
information after the TTC of a user respectively; and

when the VT times out, sending, by the DCC client, a CCR
message to the DCC server, wherein the CCR message
comprises the used service unit information that is sta-
tistically obtained.

9. A DCC server, comprising:

a reception unit, configure to receive a credit control
request CCR message sent by a DCC client;

an acquisition unit, configured to: when at least two tariff
time changes TTCs are comprised within a preset tem-
porary validity time VT from current system time,
acquire, from the at least two TTCs, a first TTC which is
the earliest and a second TTC which is the second ear-
liest;

a modification unit, configured to modify the temporary
VT according to the first TTC and the second TTC to
obtain a modified VT, so that only the first TTC is com-
prised in the modified VT from the current system time;
and

a sending unit, configured to send a credit control answer
CCA message to the DCC client, wherein the CCA
message comprises the first TTC and the modified VT.

10. The DCC server according to claim 9, wherein the

modification unit comprises:

a selecting module, configured to select any time between
the first TTC and the second TTC according to a random
algorithm;

a calculation module, configured to calculate a time span
from the current system time to the selected time; and

a modification module, configured to modity the tempo-
rary VT to be the calculated time span to obtain the
modified VT.

11. The DCC server according to claim 9, wherein the DCC

server further comprises:

a charging unit, configured to receive the CCR message
comprising first used service unit information and sec-
ond used service unit information that are sent by the
DCC client, wherein the first used service unit informa-
tion is used service unit information before the first TTC
of a user, the second used service unit information is
used service unit information after the first TTC of the
user; and perform charging according to the first used
service unit information, the second used service unit
information, and preset tariffs.
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12. A DCC server, comprising:

a message receiving unit, configure to receive a credit
control request CCR message sent by a DCC client;

an information acquiring unit, configured to acquire all
tariff time changes TTCs comprised within a preset tem-
porary validity time VT from current system time;

an information reporting unit, configured to report, to a
data processing device, the temporary VT and a TTC list
comprising all the TTCs;

an information receiving unit, configured to receive a first
TTC and a modified VT that are fed back by the data
processing device, wherein the modified VT is the VT
obtained by the data processing device after modifying
the temporary VT according to the first TTC and a sec-
ond TTC; the first TTC and the second TTC are two
TTCs which are within the preset temporary VT from
the current system time; and

a message sending unit, configured to send a credit control
answer CCA message to the DCC client, wherein the
CCA message comprises the first TTC and the modified
VT.

13. A data processing device, comprising:

an information receiving unit, configured to receive a tariff
time change TTC list and a preset temporary validity
time VT that are sent by a DCC server;

atime change acquiring unit, configured to: when the TTC
list comprises at least two TTCs, acquire, from the TTC
list, a first TTC which is the earliest and a second TTC
which is the second earliest;

an information modifying unit, configured to modify the
temporary VT according to the first TTC and the second
TTC to obtain a modified VT, so that only the first TTC
is comprised in the modified VT from current system
time; and

an information sending unit, configured to feed back the
first TTC and the modified VT to the DCC server.

14. A DCC server, comprising:

a request receiving unit, configure to receive a credit con-
trol request CCR message sent by a DCC client; and
an answer sending unit, configured to: when at least two
tariff time changes TTCs are comprised within a preset
validity time VT from current system time, send a credit
control answer CCA message to the DCC client,
wherein the CCA message comprises the at least two

TTCs and the VT.

15. A DCC client, comprising:

a request sending unit, configure to send a credit control
request CCR message to a DCC server;

an answer receiving unit, configured to receive a credit
control answer CCA message sent by the DCC server,
wherein the CCA message comprises at least two TTCs
and a preset VT;

a statistics unit, configured to: for each TTC within the VT
from current system time, collect statistics on used ser-
vice unit information before the TTC and used service
unit information after the TTC of a user respectively;
and

a charging request unit, configured to: when the VT times
out, send a CCR message to the DCC server, wherein the
CCR message comprises the used service unit informa-
tion that is statistically obtained.
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